We analyze the relationship between personality traits and stock market participation. Our sample comes from combining personality trait scores and socioeconomic status information from the Northern Finland Birth Cohort 1966 with data from Finnish Central Securities Depository, the official register of stock holdings in Finland. We find the traits, and especially the subscales of the traits, to be significant predictors of stock market participation. In particular, exploratory excitability, extravagance, sentimentality, and dependence have large effects. One-standard-deviation changes in the subscale scores have marginal effects of up to 4 percentage points on the probability of participating in the stock market.
Introduction
Behavioral finance is making progress in exploring and explaining the reasons behind investor heterogeneity. The classical assumption is that investors vary only in their levels of wealth and risk aversion.
Many works in the field of behavioral finance have shown other factors also affect investment decisions (e.g. Barber and Odean (2001) , Kamstra et al. (2003) , Grinblatt et al. (2011) ). The first decision regarding investing that an individual makes, however, is whether to actually be an investor or not. With regards to investments in the stock market, prior work has shown that differences in wealth and risk aversion do not adequately explain individuals' decisions to invest or not. In this paper, we use personality traits to help explain the decision to participate in the stock market.
We combine two data sets to create a sample that allows us to closely examine the relationship between personality traits and stock market participation while controlling for many of the factors known to affect the participation decision. The Northern Finland Birth Cohort 1966 (NFBC1966) has been actively following cohort members' physical health, mental health, and socioeconomic status since the members' birth in 1966. From a survey collected when cohort members were 31 years old, we have personality data and socioeconomic variable observations for over 3000 individuals. The personality traits of the individuals are assessed with Cloninger et al.'s (1993) Temperament and Character Inventory (TCI) . The stock market participation data comes from the Finnish Central Securities Depository (FCSD), the official register for stock holdings in Finland. The combination of the NFBC1966 and FCSD data gives us a large sample with detailed personality trait information, a good list of control variables, and official stock holdings data. The sample is thus well-suited to analyzing the personality-stock market participation question.
The results show that personality traits help explain stock market participation. Most of the mean scores for the personality traits and trait subscales are significantly different between participants and nonparticipants. We perform logistic regression analyses to quantify the effect of the traits on stock market participation while controlling for gender, income, family status, education, and occupation. For example, a one standard deviation increase in the score for the trait harm avoidance, which is exemplified by behavioral inhibition, reduces the probability of participation by 2 percentage points. The unconditional probability of participation for the sample is 0.17, implying a large effect.
We also show that the subscales (also known as trait facets) offer more insight into the effects of personality on participation. Novelty seeking has a subscale, extravagance, which has an effect on participation opposite to the other novelty seeking subscales. The effect of extravagance is large and negative, and this effect was otherwise hidden when using the trait novelty seeking; two other novelty seeking subscales, exploratory excitability and impulsiveness, have a positive effect on stock market participation. Another example is the contrasting effects of sentimentality and dependence, two subscales of the trait reward dependence. Among a subsample of high socioeconomic status individuals, higher sentimentality scores reduce stock market participation, while higher dependence scores increase stock market participation.
We perform additional tests to support the claim that personality affects stock market participation.
We run univariate logistic regressions for the traits and the subscales, both without and with controls, to address any multicollinearity problems between the traits and the controls and between the subscales themselves. The univariate regressions support the results found in the regressions using multiple traits.
Generally, the effects are of the same size and statistical significance, providing further evidence of the relationship between personality and stock market participation. In a separate test, we find those subscales which are positively related to participation have the exact opposite effect when it comes to the decision to exit the market. We also check the influence of Nokia on our sample; we find that holdings of Nokia are unlikely to have influenced our results, despite it being the dominant stock in Finland over most of our sample period.
There is a high probability that the traits and subscales are predictors of some of the controls, especially educational achievement and occupation. However, when we look at a subsample of high socioeconomic status individuals (those individuals with a university degree and a managerial level occupation), we find the subscales exploratory excitability, extravagance, sentimentality, and dependence to be significantly related to participation while still controlling for gender and income. In this subsample, a one standard deviation change in any of these subscales changes the probability of being a stock market participant by 7-10 percentage points. We do not have observations for wealth, but it is likely that those individuals who have both a university degree and a managerial level education generally have a higher wealth level. The significance of the personality subscales in this subsample offers good evidence that personality traits can help explain stock market participation even among the wealthy.
We are able to control for many investor characteristics that are likely to affect the participation decision, but we do not have a direct measure of risk aversion. While standard theory predicts a positive share of wealth held in stocks even for the very risk averse (as long as the equity premium is positive), for most people high levels of risk aversion will mean staying out of the market. The trait harm avoidance can be viewed as a proxy for risk aversion. In particular, the subscale fear of uncertainty is a good measure of general risk aversion. Ekelund et al. (2005) used fear of uncertainty as a proxy for risk aversion when looking at the decision to be self-employed. Fear of uncertainty measures more the domain of general risk taking as opposed to financial risk taking, but prior works have shown general risk taking to be a good predictor of stock market investing (Halko et al. (2012) ; Dohmen et al. (2011) ).
Prior work on factors related to stock market participation include pecuniary costs (Vissing-Jørgensen (2003)), awareness (Guiso and Jappelli (2005) ), and financial literacy (Van Rooij et al. (2011) ). Being more social may lower the cost of investing and increase stock market participation (Hong et al. (2004) ). The portfolio performance of one's social acquaintances is positively related to stock market participation (Kaustia and Knüpfer (2012) ). Personal beliefs, such as trust in others (Guiso et al. (2008) ) and political ideology (Kaustia and Torstila (2011) ) affect stock market participation. Cognitive ability (Cole and Shastry (2009), Christelis et al. (2010) , Grinblatt et al. (2011) ) has a clear effect on stock market participation. Dimmock and Kouwenberg (2010) use loss aversion from prospect theory (Kahneman and Tverskey (1979)) to show that individuals that are more loss averse are less likely to participate in the stock market.
We argue that personality traits should be on this list of factors. Some earlier research in economics and finance has used the 'Big Five' personality traits openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism (see e.g. McCrae and Costa, 1997). Ameriks et al. (2009) find the 'Big Five' traits are related to investment decisions by retirement account holders. Brown and Taylor (2011) also use the Big Five personality traits and find that some of the traits influence holding stocks and other financial assets. Our study is closest to that of Brown and Taylor (2011) , but is distinguished in a few meaningful ways. We use Cloninger et al.'s (1993) TCI temperament traits and not the Big Five. We have scores for the traits and subscales, offering a more detailed look at the personality -stock market participation relationship. Our cohort members are all the same age, eliminating the influence of age on the personality traits and other variables across individuals. The Big Five model has been used more than the TCI in many disciplines, including medicine, psychology, economics, and finance. 1 The main difference between the two is the origin of the models: the TCI is theoretically based on neurotransmitter systems in the brain, giving it testable predictions regarding its physiological basis; the Big Five essentially come from condensing a large set of adjectives used to describe individuals, without any true theory underlying the origin of the traits. While the two models differ in their theoretical foundations and traits, there is a general correlation of the traits across the models and both have been shown to be useful in research. Almlund et al. (2011) and Borghans et al. (2008) Markon et al. (2005) for a look at several widely used personality models, including the TCI and the Big Five.
To our knowledge, the only paper using the TCI that has been published in a finance or economics journal is Ekelund et al. (2005) , which looks at factors affecting the choice to be self-employed, using a subscale of harm avoidance as a proxy for risk aversion. Even though the TCI has not been used as much in finance or economics, it has been used widely in psychiatry and medicine. A few examples of use of the TCI for predicting behavior often of interest to economists include: smoking and drinking (Wills et al. (1994) , Cloninger et al. (1988) ); drug addiction (Milivojevic et al. 2012) ; and gambling (Martinotti et al. 2006) . Our paper's main contribution is to show that personality traits have strong effects on stock market participation. For example, changes of one standard deviation in the trait scores are associated with changes of up to 4 percentage points in the probability of participation; for a subsample of individuals with higher education and occupational status, the effects are up to 10 percentage points. We show that trait scores may not reveal the true relationship between personality and stock market participation, as the subscales of a trait may have opposing effects on participation. We show the effects of personality traits on stock market participation are consistent over time and across model specification, supporting the argument for including personality in finance and economic research.
The importance of personality traits to understanding stock market participation is twofold. Firstly, the more we know about individual heterogeneity, the better we will be able to model behavior. As we demonstrate below, personality traits help to explain nonparticipation even amongst the wealthy and welleducated members of our sample. Secondly, personality trait differences may limit the impact of policy:
improved education, tax incentives, or market regulation may not work as intended if personality differences have a strong effect on behavior.
The rest of the paper is structured as follows. Section 2 gives more detail on the TCI and our expectations of the relationship between the traits and stock market participation. Section 3 describes our data and presents the sample descriptive statistics. Section 4 provides results and Section 5 concludes.
Personality and Stock Market Participation
Personality psychology encompasses a wide range of individual differences, such as traits, abilities, motives, and intelligence. This paper focuses on personality traits. Personality traits describe our typical behavioral and emotional responses to the world around us. Of course, the situations we face in the world are constantly changing and our responses to these situations are not mechanical. However, personality trait theory attempts to capture and measure our repeated behaviors and thoughts in contextually similar situations. 2 In this paper, the stock market is the common stimuli for all of the individuals in our sample, and their gender, education, family status, and employment status help to contextualize the stock marketindividual situation. By controlling for these other factors, we are able to get a good measure of the effect of personality traits on stock market participation. 
Descriptions of the TCI Traits and Subscales
We use the temperament traits from the Temperament and Character Inventory (version IX) of Cloninger et al. (1993) , which arose from the original model of Cloninger (1987) . This model uses the term temperament because the traits are theorized to have a biological basis in separate neurotransmitter systems in the brain. As these neurotransmitter systems are physical entities, the model loosely implies that we are "hard-wired" for our temperament traits. The traits thus provide a measure of how strongly we instinctually respond to various stimuli.
4 Cloninger (1987) developed his model in an attempt to reconcile two issues within personality theory:
the dimensions of normal personality traits did not fit well with the recognized categories of personality disorder at the time; and the underlying biological sources of personality were not well understood, confounding medical treatment for personality disorders (p. 574). Cloninger's original model was composed of three personality traits, novelty seeking, harm avoidance, and reward dependence, each based on a specific brain structure. Novelty seeking is based on the dopamine pathway in the brain. Increased levels of dopamine are associated with feelings of pleasure and behavioral activation. Harm avoidance is based on the serotonin pathway, which is associated with behavioral inhibition. Reward dependence is based on the noradrenergic system, in which norepinephrine is involved with learning and memory. The traits should be normally distributed across the population, with very high or very low levels of one or more of the traits a potential indicator of mental disorder (Cloninger (1987) ).
The newer TCI (Cloninger et al. (1993) ) builds on the earlier model by adding persistence to the three original traits (persistence was a subscale of reward dependence in the 1987 model). 5 We briefly describe the traits here. For more detailed descriptions, please see Cloninger et al. (1994) . Novelty seeking measures the tendency for behavioral activation and exploration when faced with novel stimuli. Persons high in novelty seeking will actively seek pleasure and rewards, while those with low novelty seeking will be much more reserved. Harm avoidance measures the tendency for behavioral inhibition when faced with danger or punishment. Being nervous or timid is an indicator of high harm avoidance, while being relaxed in potentially harmful situations is a sign of low harm avoidance. Reward dependence measures the tendency to maintain behavior previously rewarded, especially in reference to signals received from other individuals.
Persons with high reward dependence scores are often social and interactive with others, while those low in 4 The evidence on the biological factors underlying the model is mixed. Papers linking the neurotransmitters to the traits include: serotonin - Peirson et al. (1999); dopamine -Ebstein et al. (1996) ; and all three neurotransmitters - Gerra et al. (2000) . Works linking genetic variation to the traits include Ebstein et al. (1996) and Melke et al. (2003) ; Kühn et al. (1999) find results supporting a genetic basis for reward dependence but not novelty seeking. Recent works by Verweij et al. (2010) and Service et al. (2012) do not support a genetic basis for the traits. 5 The TCI also includes the character dimensions of self-directedness, cooperativeness, and self-transcendence. The character dimensions reflect how one views oneself in relation to others and the world at large, while the temperament traits reflect habitual, or instinctual, responses to stimuli. We do not have data on the character dimensions, so we refrain from further discussion.
reward dependence often prefer to be alone. Persistence, as the name implies, measures how hard an individual can push herself to achieve her goals.
Our unique data set contains the subscale scores of the personality traits. Novelty seeking and harm avoidance each have four subscales. Reward dependence has three subscales. Persistence does not have any subscales. In terms of measurement, the trait scores are simply the sum of the subscale scores (Cloninger et al. (1994) ). From an economic perspective, the subscales offer better descriptions and measurements of an individual's preferences and clearer hypotheses for their relationship with stock market participation than the traits.
The four subscales of novelty seeking divide this general tendency into more specific domains:
exploratory excitability, impulsiveness, extravagance, and disorderliness. Individuals with high explorative excitability actively seek new things and get bored easily. Impulsive individuals follow their instincts in search of reward, without contemplation and without worrying about having complete information (Cloninger et al. (1994) ). Impulsiveness in the TCI is related to making quick decisions with partial information, while extravagance measures the preference for spending over saving. These definitions differ from some common usages in psychology, with extravagance being closer in meaning to the impulsivity/delayed gratification of Mischel et al. (1989) . The extravagance subscale consists of nine statements. Eight of them are explicitly about saving or spending money such as "I am better at saving money than most people" and "Because I so often spend too much money on impulse, it is hard for me to save money -even for special plans like a vacation". The only item which is not explicitly about spending or saving is a self-control related statement "I am more reserved and controlled than most people.
Disorderliness reflects the degree to which one dislikes rules or routines (Cloninger et al. (1994) ).
Harm avoidance is exemplified by behavior inhibition; when faced with potential punishment, individuals with high harm avoidance will refrain from acting. A loose interpretation would be "cowering in fear" when faced with dangerous situations, whether the situation is truly dangerous or just perceived to be dangerous. The four harm avoidance subscales are worry/pessimism, fear of uncertainty, shyness, and fatigability. Worry/pessimism reflects a generally pessimistic view about the future. Fear of uncertainty captures one's fear of unfamiliar and uncertain situations, with higher scores for those who are more fearful or less confident in these types of situations. Questions measuring fear of uncertainty explicitly mention the enjoyment of risky behavior, such as driving fast on a winding road. Shyness focuses on one's willingness to interact with, and level of comfort when around, strangers. Fatigability relates to physical stamina and recovery. People who get tired quickly or do not recover quickly from stress have high fatigability scores (Cloninger et al. (1994) ).
People scoring high on reward dependence are generally social and have close relationships with others. The three subscales of reward dependence are sentimentality, attachment, and dependence.
Sentimentality looks at how moved one is by emotional stimuli, whether it be direct appeals for help from others or simply a sad movie. Examples include items such as "I am strongly moved by sentimental appeals (like when asked to help crippled children)." and "I feel it is more important to be sympathetic and understanding of other people than to be practical and tough-minded." Attachment measures how much one prefers to be in the company of friends and the openness of one's relationships with friends. Dependence looks at one's desire for others' approval. If a person behaves independent of the wishes of others, he is likely to score low on the subscale dependence (Cloninger et al. (1994) ).
Persistence, as the name implies, measures how hard an individual can push herself to achieve her goals. Individuals with high persistence scores work hard despite facing obstacles and lack of recognition of their effort (Cloninger et al. (1994) ).
Hypotheses based on trait and subscale descriptions
The trait descriptions lead to the hypotheses that novelty seeking should be positively related to stock market participation and harm avoidance should be negatively related to stock market participation. For individuals with high novelty seeking, the potential rewards of the stock market inspire action. These individuals see the potential for gains from investing and behave accordingly. A person with low novelty seeking will be less likely to respond to the potential rewards of the market and thus he will be less likely to be a stock market participant. Grinblatt and Keloharju (2009) look at stock trading activity as opposed to the general participation question; they show stock trading activity is related to sensation seeking (Zuckerman (1994)), a trait similar to novelty seeking. For individuals high in harm avoidance, the market may be viewed as dangerous. These individuals tend not see the potential reward offered by the market, but instead focus on its risks and uncertainty. Persons with high harm avoidance are thus less likely to be stock market participants.
Individuals with high reward dependence are generally more social, having warm relationships with others and seeking out and relying on their approval (Cloninger et al. (1994) ). The number and depth of social connections clearly allows for more information sharing, and this information sharing can lower the cost of participation as in Hong et al. (2004) . Thus we expect reward dependence to be positively associated with stock market participation. People with high persistence scores remain undeterred when facing challenges (Cloninger et al. (1994) ). The link between persistence and stock market participation is likely to be two-channeled: high persistence individuals are more likely to overcome any financial or informational costs associated with investment in the market; and high persistence is also likely to have an effect on one's education or occupation, which in turn affects the participation decision. Thus we expect high persistence people to be more likely to participate in the stock market.
For the novelty seeking subscales, we expect explorative excitability and impulsiveness to be positively related to participation. Individuals with high explorative excitability actively seek new things and get bored easily (Cloninger et al. (1994) ). The stock market provides a novel and exciting environment, leading those with high explorative excitability to invest. Impulsive individuals follow their instincts in search of reward, without contemplation and without worrying about having complete information (Cloninger et al. (1994) ). Thus we expect persons with high scores on impulsiveness are more likely to be stock market participants. Many of the questions designed to measure extravagance ask about spending money now instead of saving; an individual with a high extravagance score can be interpreted as having a high discount rate and thus be less likely to participate in the stock market. The fourth novelty seeking subscale, disorderliness, reflects the degree to which one dislikes rules or routines (Cloninger et al. (1994) ).
Does investing in the market break some set of rules or does not investing in the market break some set of rules? There is no clear hypothetical relationship between disorderliness and stock market participation.
We expect the harm avoidance subscales of worry/pessimism and fear of uncertainty to be negatively related to stock market participation. Someone scoring high on worry/pessimism is generally pessimistic about the future and would probably expect poor returns from investing. An easy way to avoid poor returns is to not invest -thus worry/pessimism should be negatively related to stock market participation. Fear of uncertainty captures one's fear of unfamiliar and uncertain situations, with higher scores for those who are more fearful or less confident in these types of situations. There is always uncertainty in the market, leading to the hypothesis that high fear of uncertainty leads to lower probability of stock market participation.
The questions measuring the harm avoidance subscale shyness focus on one's willingness to interact with, and level of comfort when around, strangers. We do not interpret shyness as nonsocial. One may be shy
around strangers but open with family, friends, and neighbors, so we do not argue for a clear relationship between shyness and participation. The fourth harm avoidance subscale, fatigability, relates to physical stamina and recovery. People who get tired quickly or do not recover quickly from stress have high fatigability scores (Cloninger et al. (1994) ). It is difficult to hypothesize a connection between fatigability and market participation.
The reward dependence subscale sentimentality reflects how moved one is by emotional stimuli (Cloninger et al. (1994) ). The questions measuring sentimentality range from whether one is moved by appeals for help or sympathy to whether one is likely to cry during a sad movie. The stock market is not an emotional stimulus along these lines; an individual's reaction to market movements depends on long/short investment position in addition to the individual's general level of interest in financial markets. It is thus difficult to form a hypothesis that sentimentality will be positively or negatively related to stock market participation. The reward dependence subscale attachment measures how much one prefers to be in the company of friends and the openness of one's relationships with friends. The subscale dependence looks at one's desire for others' approval (Cloninger et al. (1994) ). If a person behaves independent of the wishes of others, he is likely to score low on the subscale dependence. Attachment and dependence can be viewed as measuring how social an individual is. Hong et al. (2004) show the connection between social interaction and stock market participation. Thus we expect a positive relationship between both attachment and dependence and stock market participation.
The traits, subscales, and their hypothesized relationship with stock market participation are displayed in Table 1 . Please note that we retain the naming convention of the TCI version IX. Prior to this version, persistence had been a subscale of reward dependence and it had the label "RD2." After being recognized as an independent trait (Cloninger et al. (1993) ), persistence adopted its current label "P" and there was no relabeling of the remaining reward dependence subscales. Thus, the fact that "RD2" is not present does not reflect a missing subscale. 
Northern Finland Birth Cohort 1966
Started as a project to study maternal and newborn health issues, the cohort data set has expanded over the years to include periodic clinical examinations and postal questionnaires covering heath and socioeconomic issues. Geographically, the cohort members were born in the provinces of Oulu and Lapland.
These two provinces make up approximately 50% of the land area of Finland and had a population of approximately 600,000 in the year 1966, roughly 14% of the country's population. 6 Those with an expected date of birth falling in the period 1 January 1966 -31 December 1966 were invited to take part in the study.
The study chronicled 12231 live and still-born deliveries, of which 6265 were male, 5964 female, and 2 undetermined, which represent over 95% of all children born in Oulu and Lapland provinces in 1966.
We use information collected when the cohort members were aged 31 in 1997. This 1997 data collection is the first follow up in which the personality questionnaire was used. Information from previous data collections (e.g. at age 16 or earlier) does not offer additional information that would benefit the analysis of the relationship between personality traits and stock market participation. There were 594 individuals who had died by the onset of the 31-year follow-up. Of the 11541 with known addresses, 62% Haapea et al. (2008) for detailed description of the data collection). After deleting from the set those individuals who refused to grant permission to use their data we are left with a core sample that has 3291 individuals.
7
Socioeconomic and general health questions, along with the temperament portion of the TCI, were included as part of the 31-year old follow-up study. The survey asked cohort members to answer questions regarding marital status, number of children, gross household income, education level, and occupational status. Cohort members also received a survey with true/false questions related to mental health, of which 107 were the temperament questions from TCI (version IX). These 107 questions include 40 novelty seeking questions, 35 harm avoidance questions, 24 reward dependence questions, and 8 persistence questions. For novelty seeking, the number of questions for each subscale is: exploratory excitability 11; impulsiveness 10; extravagance 9; disorderliness 10. For harm avoidance, the numbers are: worry/pessimism 11; fear of uncertainty 7; shyness 8; fatigability 9. The reward dependence subscales have: sentimentality 10; attachment 8; dependence 6. Answers matching the expected answer for a person exhibiting the trait add one point to the individual's trait score. Questions are worded so that the expected answers are a mix of "true"
and "false" responses.
Finnish Central Securities Depository
The FCSD data contain detailed information on the holdings of Finnish investors in securities registered in Finland. Most Finnish publicly traded companies, both exchange-listed and over-the-counter, have their shares and bonds registered in Finland. The data are recorded on a daily basis, with observations for each unique investor-security pair. 8 Our FCSD data start from January 2, 1995 and continue through December 30, 2010, a total of 4011 trading days. The daily observations include the investor identifier, the purchase day and sale day, if any. From the FCSD data, we identify the investors who are also in the NFBC.
9
For our main analysis, we define stock market participants as those who held at least one exchange-traded equity security or equity structured product at some point during the years 2003 through 2010. We do not choose a single date to check for holdings, for example examining stock holdings at year-end 2010. We 
Descriptive Statistics
We present descriptive statistics in Table 2 . Even though the personality trait and subscale scores are not normally distributed, there is enough variation in the traits to allow us to test the relationship between the traits and stock market participation.
TABLE 2 ABOUT HERE
Our sample is 59% female. Average household gross income is just over 29000€. 11 Half of the individuals are married, and 40% of the individuals live in households with 2 or more children. The educational attainment of our sample is below national averages -our sample has a greater percentage of individuals with only basic education, and a lower percentage with a university degree. The majority of those in our sample are employed as laborers and lower level office workers. Only 9.5% of the sample reported being unemployed in 1997, below the national average of 12.7% at the time.
12
The stock market participants in our sample seem to be typical of individual investors, as reported in many previous studies: small accounts and lack of diversification. Most of the observations on portfolio value and number of stocks held are for December 30, 2010, but for those who sold all their holdings before this date, we consider the value and number of stocks held on the last day for which the individual held any 10 Jacque-Bera test statistics, p-values, and graphs of the distributions are available upon request. 11 Income was reported in Finnish Markka on the NFBC survey. We converted to euros using the Markka/Euro exchange rate of 5.95. 12 National averages are from Statistics Finland.
shares. The average number of stocks held in the portfolio is only 3.39. The median number of stocks held is 2. The mean account value is 14758€, and the median account value is 2905€. We acknowledge that our sample is not necessarily representative of the population of Finland. Our sample is, however, well suited to address the personality-stock market participation question. We have a large sample, detailed personality trait scores, controls for other factors known to affect the decision to invest in the stock market, and official register data for equity holdings. The sample offers good variation in personality traits, gender, education, and occupation, allowing us to carefully examine the relationship between the personality traits and stock market participation while controlling for other important investor characteristics.
Results

Differences in Group Means
We start with a simple analysis of the means of the two groups. Table 3 shows the means for the temperament traits and subscales for stock market participants and nonparticipants. Most of the differences in means are statistically significant. The difference in means between the participants and nonparticipants is not significant for the trait novelty seeking, the subscale impulsiveness, or the subscale dependence. The harm avoidance score and the harm avoidance subscale scores are lower for stock market participants than nonparticipants, as expected. Persistence is higher for stock market participants.
TABLE 3 ABOUT HERE
The total novelty seeking score is not very different between the groups. Inspection of the novelty seeking subscales reveals the reason: explorative excitability and disorderliness are higher for participants, and extravagance is much lower for participants. Participating in an ever-changing, constant news-flow stock market seems ideal for those with higher levels of explorative excitability. Extravagance measures one's preference for spending over saving. The preference for spending over saving can be related to stock market participation in two ways: either higher spending means less money available to invest, or it may imply a higher time discount rate. Distinguishing between these two is difficult but we attempt to answer this question in Table 7 . The difference between the reward dependence scores is due to the lower sentimentality scores of participants. Sentimentality in the TCI is related to one's responses to emotional stimuli. People who are "more likely to cry at sad movies" or who are "often moved deeply by a fine speech or poetry" (both examples taken from the TCI questionnaire) have higher sentimentality scores. Determining a specific mechanism by which high sentimentality is negatively related to stock market participation will require further study.
Main Regressions
We perform logistic regressions with a dummy for stock market participation as the dependent variable. For the main results, we define participation as holding equities or equity structured products at any time during the years 2003-2010. 13 The basic form of the regressions is = + + + Here refers to the personality trait scores or subscale scores of the individual. As controls, we include gender, log income, dummy variables for level of education, a dummy variable for being married, the number of children, and dummy variables for occupation. All 3291 observations are used in the regressions except when including income, for which we have 3019 observations. The next few paragraphs report the results from Tables 4, 5 , and 6. We use standardized TCI scores in the regressions to ease interpretation. We report the regression coefficients and standard errors. The marginal effect reported is the average of the marginal effects calculated for each individual, as in Greene (2008, p. 775) . Table 4 reports the results for regressions that use the trait scores as the main explanatory variables.
Model 1 contains only the trait scores (NS, HA, RD, and P). As we define stock market participation as 13 Tables that use the time frame 1955-1999 to measure participation, but otherwise identical to Table 4 and  Table 5 , are in the appendix.
holding equities any time during 2003-2010 and our controls are from 1997, we add the controls in three steps. Model 2 adds a control for gender. Model 3 has controls for gender and education, the two controls which have limited changes over time. Gender does not change, and educational attainment cannot decrease.
Model 4 includes all controls: gender, income, education, marital status, number of children, and occupation.
TABLE 4 ABOUT HERE
The table shows strong evidence that harm avoidance is negatively related to stock market participation; it remains statistically significant across the three models. The marginal effect of a onestandard-deviation change in harm avoidance is a reduction in the probability of participation by 4
percentage points without controls and 1.7 percentage points when including all controls. The unconditional probability of participation is 17%, so the effects are large. Reward dependence is negatively related to participation and persistence is positively related to participation, but the effects are no longer statistically significant with controls in the regression. Novelty seeking shows a weak negative relationship to stock market participation, but this effect is due entirely to the subscale extravagance, a result shown below in Table 5 . The control variables show statistically significant relationships with participation, and all effects are as expected. Females are less likely to participate in the stock market. Income, education and being either a manager or entrepreneur increase the probability of stock market participation. Married people are less likely to participate, and having more children reduces the probability of participation. Table 5 reports results for regressions using the subscales as the main explanatory variables. As shown in Table 3 above, there is evidence that the total trait scores do not show the relationship between personality and stock market participation as well as the subscales. In Table 5 , Model 1 uses only the subscale scores, Model 2 adds gender, Model 3 adds education, and Model 4 includes all controls.
TABLE 5 ABOUT HERE
For the novelty seeking subscales, we see that extravagance has a large negative effect on participation, with a marginal effect of approximately 4 percentage points. Surprisingly, neither exploratory excitability nor impulsiveness show statistically significant effects on participation. Higher scores on disorderliness are associated with higher likelihood of participation, but his effect drops out when controls are added. The harm avoidance subscales have generally negative coefficients, but only in Model 1 and Model 2 are the coefficients of fear of uncertainty or shyness significant. The reward dependence subscales have contrasting effects, with sentimentality having a negative relationship and dependence having a positive relationship with stock market participation. The marginal effect of sentimentality is 4.5% without controls, and 2% with controls, while the marginal effect of dependence is 2.5% without controls and 1% with controls. Persistence shows some evidence of being positively related to participation, but the effect is not robust to the inclusion of the control variables. The sign, size, and statistical significance of the coefficients on the controls is essentially the same as in Table 4 .
We acknowledge three potential problems in the regressions of Tables 4 and 5 : firstly, while there is evidence that the temperament traits are relatively stable over adulthood (Joseffson et al., 2013 ) they may change; secondly, subscales of a trait may be highly correlated, causing estimation problems for regressions that include all the subscales; and thirdly, personality is likely to influence some of the control variables. To address these three issues, we run logistic regressions using only one trait/subscale at a time. We run these The results from the trait-by-trait regressions are in Table 6 . Novelty seeking shows no relationship with participation, but that is due to the opposing effects of the trait's subscales. Extravagance shows a large negative effect, consistent across model specifications and across the two time periods. Exploratory excitability has a positive effect, but the effect is much stronger in the earlier time period. Individuals who started participating during the later period have, on average, exploratory excitability scores between the nonparticipants and those who owned stocks already in 1995-1999. Impulsiveness shows no relationship with stock market participation. The results for disorderliness are inconclusive; there is weak evidence of a positive relationship in both time periods, but with controls the effect diminishes and even switches sign.
TABLE 6 ABOUT HERE
Harm avoidance and its subscales have a negative relationship with stock market participation. Across the different specifications, the coefficients are statistically significant with few exceptions. The effects are stronger for the early time period, again showing that the "later" participants have harm avoidance scores greater than the "early" participants but lower than the "never" participants. The significance of reward dependence is due entirely to the large negative effect of its subscale sentimentality. Attachment shows essentially no evidence of a relationship with stock market participation, with the coefficients changing size and sign. The coefficients for dependence are consistently positive, but none are statistically significant.
The results in Tables 4-6 support some and reject some of our hypotheses summarized in Table 1 . The results that agree with our expectations are the positive relationships of explorative excitability and persistence, with some weak evidence for dependence. The expected positive relationships of novelty seeking, impulsiveness, reward dependence, and attachment are not supported in the data. We find evidence supporting our expectations for the negative effects of extravagance, harm avoidance, worry/pessimism, and fear of uncertainty. For the traits that we could not form clear expected relationships, we found: a strong negative effect for sentimentality; weak positive effect of disorderliness; and negative effects for shyness and fatigability.
The fact that two subscales have opposite signs does not present a problem. The psychobiological basis for the personality traits supports the descriptions of the traits and their respective subscales. From the perspective of psychiatry, explorative excitability and extravagance exemplify similar behavioral responses to stimuli (that of behavioral activation) which conceivably have roots in the same underlying structure in the brain (Cloninger (1987) and Cloninger et al. (1993) ). From an economic perspective, the excitement of the stock market encourages those high in explorative excitability to participate, while the high discount rate of extravagant individuals discourages participation.
Additional Tests
High Socioeconomic Status
Thus far we have shown that the TCI traits and subscales affect stock market participation, even when controlling for gender, education, occupation, and income. However, we can take an additional step to examine the effect of personality on stock market participation. Gender is known to affect personality (see Miettunen et al. (2004) for an example of the difference in personality traits between genders in NFBC1966)
and it is likely that personality is related to the outcomes of the other control variables. The results in Tables 4 and 5 show that education and occupation have large effects on stock market participation. If the effect of personality on stock market participation occurs mainly through personality's effect on education and occupation, then looking at a subsample of only those individuals with both a university degree and a managerial level occupation should eliminate some or all of the effect of the traits on participation. The logistic regression results are presented in Table 7 percentage points.
TABLE 7 ABOUT HERE
The large coefficient for dependence in this subsample supports the result in Table 5 but contrasts the results in Table 6 . In Table 5 , we saw that dependence was positively related to stock market participation, although the effect was diminished as controls were added. In the trait-by-trait analysis in Table 6 there was no statistically significant effect. In Table 7 , the effect of dependence is large. We interpret this as evidence for dependence being a good proxy for sociability. Hong et al. (2004) show the effect of sociability on stock market participation is stronger in areas where there are more stock market participants -socializing with other participants increases the likelihood of participating. Individuals with high socioeconomic status are more likely to participate in the stock market; as Table 7 shows, those with higher scores for dependence (the more social members of this group) are also more likely to be stock market participants.
The subsample used in Table 7 also helps us to conclude that the effect of extravagance is related to time-discounting and not to having investable funds available after consumption spending. The variation in income is smaller for this subsample compared to the sample used in Tables 5 and 6 , and we still control for income in Table 7 . For this subsample, individuals are less likely to face constraints on their funds available for investment. If the effect of extravagance on stock market participation demonstrated in Tables 5 and 6 were solely related to having investable funds available after consumption, the effect of extravagance should not be significant in Table 7 . The fact that extravagance is still statistically significant in the high socioeconomic subsample indicates that extravagance is more related to time discounting than to having funds available for investment after consumption.
Exiting the Stock Market
Since personality traits represent repeated patterns of behavior, the traits may also affect the behavior of those who have chosen to participate in the market. Conditional on being a stock market participant, does personality affect exiting the market? Table 8 shows the results from the logistic regression of stock market exit on the personality subscales and controls. We define exit as permanently selling all equity holdings any time before 31 December 2010. Of the 559 individuals participating in 2003-2010, 121 of them permanently exit the market. For exploratory excitability, extravagance, and sentimentality, we find statistically significant effects on exiting the market. Lower exploratory excitability, higher extravagance and higher sentimentality increase the likelihood of exit. We know from Tables 5, 6 , and 7 that lower exploratory excitability, higher extravagance and higher sentimentality all reduce the likelihood of participating in the stock market. Increasing the probability of exiting the market is analogous to decreasing the probability of entering the market; both indicate greater likelihood of being out of the market.
TABLE 8 ABOUT HERE
Disorderliness shows evidence of a positive association with exiting the market, albeit statistically significant only at the 10% level. Higher disorderliness is thus positively associated with both stock market entry and exit. We saw in Table 3 that the mean disorderliness score for participants was higher than nonparticipants (4.25 vs 4.09). The 121 participants that eventually exit the market have a mean score 4.58.
Disorderliness thus seems to capture a willingness to go against the standard investment advice of buy and hold for the long term.
Conclusion
This study creates a unique data set by combining personality trait measurements from the Northern Finland Birth Cohort 1966 with stock holdings information from the Finnish Central Securities Depository registry. We use temperament trait and subscale scores from Cloninger et al.'s (1993) Temperament and Character Inventory. Some of the trait scores and subscales scores are significant indicators of stock market participation. We find that the subscale scores provide more information than the total trait scores. The novelty seeking subscale exploratory excitability has an offsetting effect relative to extravagance, as do the reward dependence subscales of sentimentality and dependence. We show that exploratory excitability, extravagance, harm avoidance (and its subscales), sentimentality and persistence are consistently related to stock market participation across time periods and varying model specifications.
The description of fear of uncertainty, a harm avoidance subscale, allows us to use it as a proxy for risk aversion. We show that fear of uncertainty is negatively related to stock market participation, albeit weakly. Also, by controlling for risk aversion in our analysis, we show that the other personality traits are robust to its inclusion. We do not have observations on individuals' wealth, but we do have observations for income, education, and occupation, which can proxy for wealth. Thus we show that personality traits' relationship with stock market participation is robust to the inclusion of both risk aversion and wealth.
The results of the study support previous research on stock market participation and add to the growing literature of using personality to predict economic behavior. The relationship between exploratory excitability and participation adds to the literature using sensation seeking as a predictor of economic behavior. The relationship between dependence and participation builds on the studies showing investing behavior being influenced by social interaction. The interpretation of sentimentality's negative relationship with participation is currently unclear, and more work is necessary. The strong negative relationship between extravagance and participation, even amongst high socioeconomic status individuals, provides evidence that extravagance may be a good proxy for time preferences.
The paper shows the benefit of using personality data when looking at the participation decision.
Personality traits have been useful in researching other economic phenomenon. Through continued research in both psychology and economics, the effects of personality on economic decision making should become clearer. As for policy, the effect of personality traits is difficult to determine. Personality may make targeting policy more difficult because individuals who are in the same socioeconomic target group but have differing personality traits may respond differently. Consider a proposed reduction in the capital gains tax meant to increase long-term investment; it increases allocation to stocks for some, but those with high extravagance are not persuaded to invest. While personality is one of many factors affecting decision making, the strength of the traits' relationship with certain outcomes shows the potential personality traits have in finance and economics research.
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Table 1 Expected Relationship between Personality Traits and Stock Market Participation
The table shows the expected relationship with stock market participation for both the traits (no numerical index) and the subscales (with numerical index). (HA2) Sentimentality (RD1) Attachment (RD3) Dependence (RD4) Persistence (P) Table 2 Summary Statistics
The Table 1 and throughout the body of the paper.***, **, and * represent significance at the 1%, 5%, and 10% level, respectively. .23*** -0.15*** -0.09*** -0.32*** -0.14*** 0.75*** 0.21*** rd4 0.00*** 0.11*** -0.09*** 0.05*** -0.09*** 0.08*** 0.08*** 0.08*** 0.02 0.07*** 0.53*** 0.07*** 0.21*** P -0.06*** 0.15*** -0.12*** -0.13*** -0.06*** -0.28*** -0.11*** -0.24*** -0.17*** -0.36*** -0.01 0.08*** -0.01 -0.12*** 
Participation
-0.19*** 0.11*** -0.06*** -0.14*** -0.14*** 0.02 0.19*** -0.13*** 0.20*** 0.07*** The dependent variable in these logistic regressions is 1 for those who were stock market participants in the period 2003-2010. The TCI temperament subscale scores and socioeconomic variables are from the NFBC survey in 1997. The TCI subscale scores are standardized to mean zero and standard deviation of 1. Income is in euros. Children is the number of children in the household. Education variables are dummy variables representing the highest level of education achieved; the omitted class is basic education. Occupations are dummy variables; the omitted classes are workers and others. Panel A reports the coefficients and standard errors. c is the area under the receiver operator characteristic (ROC) curve. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. Panel B reports the average of the marginal effects calculated for each observation. 
